Summary
Two ambulances from the existing fleet in Brighton and one in Hove are equipped with portable defibrillatoroscilloscope units. Selected attendants have been trained not only to defibrillate patients but also to perform endotracheal intubation and administer intravenous atropine and lignocaine for carefully defined indications.
In the two years up to December 1975 the ambulances responded to 2253 calls which were considered possible emergencies. Retrospective analysis showed that half of these had been for patients with myocardial infarction, coronary insufficiency, or angina. The ambulances took a median time of five minutes to reach a patient. Attempts at resuscitation were made in 207 patients with circulatory arrest, of whom 160 had ventricular fibrillation. Coordinated rhythm was restored at least transiently in 66 patients, and 27 of them survived to leave hospital. Sixteen of the survivors had been in ventricular fibrillation before the arrival of the ambulance. The delay Royal Sussex County Hospital, Brighton BN2 5BE
Introduction
The concept of mobile coronary care was introduced by Pantridge and his colleagues 10 years ago. ' The benefits of starting emergency treatment with the least possible delay and before patients have been moved to hospital have been amply demonstrated. '- During the time covered by this report, our training programme remained incomplete for reasons mentioned above. Ideally we require 10 operational men for every special ambulance. Twenty-seven men had been passed as proficient for defibrillation, but eight of these were controllers and no longer serving as attendants. The numbers trained for drug administration, intubation, and infusion techniques were respectively 19, seven, and two. These skills originally attracted an increase in salary of 10% for proficiency in general care and defibrillation, and an additional 5% when the other stages were complete so that the men could be regarded as fully trained "resuscitation technicians." After a fresh pay agreement dating from 1974 the extra payments were "frozen" and now constitute a much lower percentage of present day salaries. No additional staff have been employed for the scheme so the small salary increment is the only running charge to be met from NHS resources.
Deployment of ambulances and admission policy
Ambulance control are responsible for deciding whether to send a resuscitation ambulance or a conventional one. The only criterion is one of possible need. Thus if a general practitioner requests transfer of a patient with a possible coronary attack the special vehicle will generally be sent as a matter of routine. But a resuscitation vehicle is also sent for any call from any source if the controller considers that the patient might be suffering from cardiac symptoms or has any lifethreatening condition. Thus patients with chest pain, severe breathlessness, or palpitations; all those who have collapsed or have been seen to have a convulsion (unless they are known epileptics); and patients who are unconscious or severely injured will travel in the specially equipped vehicles. The two ambulance stations liaise closely, and only rarely is an appropriate call received when no special ambulance is readily available.
Family doctors are encouraged not to visit a patient they suspect of having a coronary attack before calling an ambulance. Usually, the ambulance reaches the patient before or very soon after the doctor; only a few journeys are wasted because hospital admission is subsequently deemed unnecessary, and much valuable time is saved. If the doctor cannot make an early visit the ambulance will take the patient to hospital.
We have managed to maintain an open-house policy whereby any patient thought by the general practitioner (on the basis of a visit or a message) to require urgent inpatient treatment is taken to the main hospital without his having any obligation to make prior arrangements for a bed. We have asked that this facility be restricted to younger patients, but in practice the matter is left to the discretion of the practitioner.
The ambulance and hospital services also liaise closely but the method for notifying the arrival of new patients depends on the apparent urgency of the case. If a patient in the ambulance has required major resuscitation ambulance control contacts the accident and emergency department by a special telephone line which bypasses the hospital switchboard. This enables the full resuscitation team to meet the ambulance as it arrives. If the ambulance attendant believes that a patient not requiring resuscitation is nevertheless suffering from a coronary attack control will alert the coronary care unit through the conventional telephone link; a member of the cardiac firm will meet the vehicle if circumstances permit, to facilitate quick admission to the unit. The early warning also provides time for any rearrangement of beds that might be necessary. Undiagnosed patients not requiring resuscitation are brought to the emergency department in the ordinary way for diagnosis by a casualty officer without prior notification.
Findings during two years NUMBERS OF PATIENTS AND DIAGNOSES
During 1974 and 1975 the ambulances responded to 2253 calls which were considered to be possible emergencies by ambulance control. Of these 1046 patients were carried as a result of instructions from general practitioners, 1153 after requests from the general public (most by 999 emergency calls), and the remaining 54 were transferred from one hospital to another or moved after consultants' domiciliary visits. Retrospective analysis of the diagnoses showed that 665 (30%) were suffering from myocardial infarction, 460 (20%) from coronary insufficiency or angina, and 1128 (50%) from other diagnoses, which included some primary arrhythmias and sudden deaths not known to be due to coronary disease but were mostly non-cardiac problems. The other 160 had ventricular fibrillation, and all but 13 were found with the arrhythmia. Co-ordinated rhythm was restored at least transiently in 66 patients. Twenty-seven survived to leave hospital; 16 of these patients had been in ventricular fibrillation when first seen by the ambulance crew.
SUBJECTIVE EVALUATION OF THE AMBULANCE SERVICE
We wrote to all general practitioners in the area served by the resuscitation ambulances enclosing a four-page questionnaire to be completed anonymously so that criticism could be made freely.
Replies were received from 129 (920/) practitioners. The most important question concerned the overall value of the scheme: 126 approved of it, two did not know, and only one opposed it. Few adverse criticisms were recorded, and many added unsolicited praise for the expertise of the ambulancemen. Intubation attracted most 1163 wariness, many doctors emphasising the need for careful training under expert supervision.
We also gave a simple questionnaire to 100 unselected patients who had travelled in the ambulance and survived episodes of myocardial ischaemia. Eighty-seven of them were aware that the vehicle was modified to deal with cardiac and other emergencies; all but two of these patients found the equipment and the special attention reassuring and denied that they increased anxiety.
Discussion
The results of the Brighton experiment confirm that ambulancemen working without direct supervision can provide effective prehospital care for patients suffering from severe complications of coronary artery disease. Similar experiences have been reported from Melbourne,"-and from a smaller-scale study in Dublin. '2 We chose not to use radiotelemetry for transmitting ECGs into the coronary care unit, which would permit consultation on emergency treatment, though this system can work very successfully for ambulancemen" or for groups who are not primarily medically trained, such as the fire-department units of Portland, Oregon.5 In Brighton we do not have a medical officer in the coronary care unit throughout 24 hours, and any attempt at consultation might cause serious delay. We believe that a comprehensive training programme can provide both the skills and the confidence for paramedical staff to handle emergencies unaided and in the shortest possible time. Our system of recording ECGs for retrospective analysis does permit careful monitoring of ambulancemen's performance; although this has been routine during the experimental phase of our scheme, analysis of tapes in a routine service could reasonably be restricted to cases in which a therapeutic intervention had been made.
No single coronary or resuscitation ambulance system can be ideal for all circumstances. Ambulances manned by doctors' 14 15 should obviously have most to offer and are feasible in some areas, but considerations of cost and manpower preclude their general use. Training paramedical personnel to undertake limited highly skilled tasks is in line with modern concepts for the delivery of cost-effective health care, but the scope and depth of such training must depend on local needs and the opportunities for instruction and supervision. Up to now the emphasis in Brighton has been on coronary care, but when our programme is complete other aspects of resuscitation should be well covered.
HAVE THE AMBULANCES SAVED LIVES ?
The impact of a coronary ambulance system on the community cannot be assessed satisfactorily. A major problem concerns the very high mortality from coronary disease: between 25% and 5000 of men die from this cause. '16 17 A scheme may therefore be useful and save many lives, yet have a small effect in statistical terms. Can we adduce evidence that lives have been saved by coronary ambulances ? Critics can contend that defibrillation of patients suffering circulatory arrest during transit provides no evidence, for had the patients not been moved the crisis would not have occurred. This notion can be countered in part, for whatever the relative merits of home and hospital treatment, '8 movement to hospital will always be necessary for most who become ill away from home or who have home circumstances which do not permit reasonable care. But we have a more compelling argument: our resuscitation ambulances provide effective treatment for some patients who collapse with unexpected circulatory arrest outside hospital. Of the 27 patients who were discharged over a two-year period after suffering ventricular fibrillation outside hospital, 16 (59%) had had this otherwise lethal arrhythmia before the ambulance arrived. That these patients at least were saved by the ambulances cannot seriously be doubted. We believed at the outset that a problem inherent in our scheme might be the liaison between the ambulancemen and the doctors and nurses with whom they came into contact. In the event, general practitioners have been enthusiastic in their support of the ambulances and relationships with junior hospital staff have usually been excellent. Some difficulties did occur in the accident and emergency department, but the practice of encouraging nurses to travel from time to time in ambulances and ambulance attendants to observe in the accident and emergency area has resulted in a more widespread understanding of the problems that exist on both sides of the hospital door and better relationships throughout.
Conclusions
As with other systems, the small risk of death during transit from primary ventricular failure should be eliminated by our coronary ambulance system. The interval between emergency calls and arrival of the ambulance is kept to a minimum, and response times of less than five minutes can be commonplace for ambulances operating within circumscribed areas. This allows prospects for recovery even for patients who collapse and are found in ventricular fibrillation on arrival of the ambulance. Because no extra staff have been employed the cost is relatively small and at least commensurate with the returns measured by improved survival and quality of general patient care. Although intravenous drug treatment must be limited to relatively few safe agents, experienced ambulance attendants can become extraordinarily proficient at difficult practical procedures such as intubation and injection into collapsed veins. We believe that the Brighton experiment confirms the feasibility of a two-tier ambulance system with some attendants trained as skilled technicians in resuscitation.
Our task has been made easy by the enthusiasm and skill of the ambulance staff. We are indebted to Mr David Low for his help with computer records. The Brighton experimeht has been supported by grants from the British Heart Foundation and the South-east Thames Regional Health Authority. We also received generous donations from Introduction Since Buerger originally described the clinicopathological disorder that bears his name,' considerable doubt has been cast on its existence as a disease separate from early-onset atherosclerosis of a peripheral distribution.2 3 Support for its existence as a separate disease has been given, however, by clinical, epidemiological, and arteriographic studies.4-8 As the disease is more common in certain ethnic groups9 10 and within families,"1-'4 we investigated the histocompatibility types of all patients reported to us as having Buerger's disease on Merseyside.
Patients and methods
In response to a letter written to consultants with an interest in peripheral vascular disease 28 patients with Buerger's 
